Wheat (Triticum aestivum), as a kind of important economic crop cultured in the Northern China, is affected by present-day enhanced ultraviolet-B (UV-B) radiation. To get the information of the impact by UV-B radiation on it, the proteins of wheat (Jin mai NO.8) leaves, which were divided into the normal light group (CK) and UV-B radiation group (B), were extracted and ran at SDS-PAGE at different treatment days (5, 6, 7). The proteins were also analyzed by run two-dimensional gel electrophoresis (2-DE), which allowed the identification of some significantly different gel spots. The proteins spots were further verified by Matrix-Assisted Laser Desorption/lonization-time of Flight Mass Spectrometry. The results showed: 1) the enhanced UV-B affects the growth of the wheat, as the visual changes appear on the sixth day; 2) the proteins expressions between the B group and the CK group were remarkably different on the sixth day; 3) the proteins of wheat leaves of the sixth day were further analyzed by 2-DE revealed that twenty-one protein points were identificated between the B group and the CK group. Among these twenty-one proteins, six proteins of them were up-regulated and twelve proteins of them were down-regulated, three new proteins were expressed only in the B group. Three proteins among six proteins, which were up-regulated, were further verified as RuBisCo large subunit binding protein; SOD; Calmodulin. The result indicates wheat could improve genes encoding proteins in their leaves and protect themselves, when enhanced UV-B affects the growth of the wheat.
Introduction
With reduction of stratospheric ozone increases ultraviolet-B (UV-B) radiation at the earth's surface, UV-B radiation has been shown to be harmful to plants [1] . UV-B can not only reduce plant growth and also has the potential to jeopardize the functionality of cellular components, such as DNA, protein [2] . But most of the studies suggest that a range of characteristics such as gene expression for growth and development, Physiological changes could increase the ability of the plants to cope with UV-B radiation [3, 4] . Now, it is imperative to identify genes whose product confers UV-B radiation. Wheat (Triticum aestivum), as a kind of important economic crop cultured in the Northern China, is also sensitive to present-day enhanced UV-B radiation [5] . As the leaves not only could assimilate carbon for plants filling during the ripening phase, but also lead to the identification of candidate regulatory proteins. We focus on proteomics as a tool for the analysis of gene expression of wheat leaves in response to UV-B radiation. How UV-B radiation is transformed into biomass wheat leaves is the most important issue. Therefore, the response of wheat leaves under UV-B exposure has been observed.
Materials and Methods

Plant Materials and Growth Conditions
Wheat (Triticum aestivum, cv JinMai NO.79) seeds were obtained from Shanxi Wheat Research Institute of Agricultural Sciences. Seeds were selected for uniform size and sterilized for 10 min with 0.1% HgCl 2 and were washed for 50 min by flowing water. The seeds were grown in Petri plates(diameter 18 cm) on cotton soaked with distilled water under continuous white fluorescent light at a fluence rate of 200 µmol/m2 at 25℃ without any external nutrient. Three replications of 30 pure seeds were used for each of the different treatment. The treatment groups were divided into normal light group (CK) and enhanced UV-B radiation group (B).
Establishment of Different Treatment Groups
When the seeds of wheat germinated, supplemental UV-B radiation was provided by filtered Tai brand (Shanxi, China) 30 W sunlamps. Lamps were suspended in Table 1 .
Preparation of Protein Extract [6]
A portion (200 mg) of leaves was homogenized in 1 mL of lysis buffer containing 8 M urea, 2% NP-40, 0.8% ampholine (pH 3.5 to 10), 5% 2-mercapthoethanol and 5% Polyvinyl pyrrolidne-40, using a glass mortar and pestle on ice. The homogenates were centrifuged in a RA-50JS rotor (Kubota, Tokyo, Japan) for 5 min. The supernatant was centrifuged at 30,000 g for 5 min and subjected to electrophoresis.
2-DE [7]
Prepared samples were separated by 2-DE in the first dimension by IEF tube gels (Daiichi pure Chemicals, Tokyo, Japan) and in the second dimension by SDS-PAGE. An IEF tube gel of 11 cmlength and 3 mmdiameter was prepared. IEF gel solution consisted of 8 M urea, 3.5% acrylamide, 2% NP-40, 2% Ampholines (pH 3.5 -10.0 and pH 5.0 -8.0), ammonium per lysis sulfate and TEMED. Electrophoresis was carried out at 200 V for30 min, followed by 400 V for 16 h and 600 V for 1 h. After IEF, SDS-PAGE in the second dimension was performed using 15% polyacrylamide gels with 5% stacking gels. The gels were stained with CBB, and image analysis was performed. 2-DE images were synthesized and the position of individual proteins on gels was evaluated automatically with Image Master 2D Elite software (Amersham Biosciences, Uppsala, Sweden). The pI and Mr of each protein was determined using 2-DE markers (Bio-Rad, Richmond, CA, USA).
Data Analysis
Different 2-DE gel spots were further verified by matrixassisted laser Desorption/lonization-time of Flight Mass Spectrometry. The amino acid sequences obtained were compared with those of known proteins in the Swiss-Prot, PIR, GenPept and PDB databases with the Web-accessible search program FastA (http://www.dna.affre.go.jpl). 
Identification the Proteins of Wheat Leaves by MALDI-TOF MS
The digestions were desalted by Poros R2 and eluted with 0.6 mL matrix solution consisted of CHCA (12 mg/mL) in 70% ACN with 0.1% TFA. The eluted solution was applied onto the target well, dried at room temperature and introduced into a Bruker AutoFlex MALDI-TOF MS. The mass spectrometer was operated under 19 kV accelerating voltage in the reflectron mode and a m/z range of 600 -4000. The monoisotopic peptide masses obtained from MALDI-TOF MS were analyzed by m/z software, and interpreted with MASCOT (Matrix Science) against the NCBInr database and the nonredundant databases of the rice genome generated by the Beijing Genomics Institute. Some digestive products from 2-DE spots were carried out by LC-MS/MS using a LCQ Deca IT mass spectrometer (Thermo Finnigan, Ringoes, NJ, USA) for further confirmation of amino acid sequences. After capillary reverse phase HPLC, the separated peptides were subjected into IT MS with 3.2 kV spray voltage and 150˚C at the heated desolvation capillary. The m/z range from 400 -2000 was scanned in 1.2 s, and the ions were detected with a high energy Conversion Dynode detector. The LC-MS/MS data were converted into DTA-format files which were further searched for proteins with MASCOT.
Results
Effects on Wheat Growth under Enhanced UV-B
The number of 1 and 2 represent the wheat in the CK group and 3, 4, 5 represent the wheat in the B group on the sixth day (Figure 1 ). In the B group, the enhanced ultraviolet-B led to dwarfism and "Root-bending" of wheat. The leaf area and number of stomata of wheat were both decreased. Table 2 .
Content of Proteins Extracted on
Analysis of Differential Individual Protein Spots
The total content of proteins extracted from control group(CK) were significantly higher than those extracted from UV-B radiation group (B) on sixth day. On fifth and seventh day, the total content of proteins extracted from control group (CK) were higher than those extracted from UV-B radiation group (B), but they were not significant (Figure 3) . 
2-DE Gels of Wheat Leaves Proteins
On the basis of these images, we had an outline of the expression profile for the relatively abundant and soluble proteins in wheat leaves. The distribution patterns of most gel spots were similar on all groups. The 2-DE images indicated that the protein components in the wheat leaves were similar from the CK group and the B group through, at least for proteins with middle and high abundance. Figure 4 showed representative image of 2-DE gels of wheat leaves proteins on the six day. Spots with differential expression among two groups were listed in the Figures 5-7 . There were twenty-one different protein spots between CK group and B group. Six of twenty-one protein 4. Discussion
2-DE Images
Since the process of UV-B radiation takes place in the leaf, it is natural to surmise that the response of protein of green leaves could be different [8] . The advent of proteomics has made it possible to identify a broad spectrum of proteins in living systems. To monitor the proteomic changes of wheat leaves under ultraviolet-B radiation, a fundamental consideration is reliable quantitative measurements for their proteomes. In this study, to achieve reliable quantification of 2-DE gels, we have adopted average values of spot density for quantitative comparisons. All of the samples were paralleled quadruply and the average of the spot density was estimated at least in triplicate. For image analysis: although software analysis for 2-DE imaging is not labor intensive, the results are often not dependable. As described in Section 3.2, we analyzed 2-DE images using Image Master Elite and then by manual confirmation. Through these efforts, we achieved a reliable quantification analysis for the 2-DE images.
Growth of the Wheat under the Enhanced Ultraviolet-B
UV-B that penetrates into wheat leaves tissues may affect important cellular macromolecules [9] . Some studies have been conducted the UV-B radiation could reduce the content of Rubisco in green leaves and damages the D1/D2 reaction centre proteins of photosystem II (PS II) [10, 11] . As the Rubisco was the important enzyme in the photosynthesis, the enhanced content of subunit of Rubisco existed in wheat leaves after UV-B radiation. This means the UV-B radiation could damage the photosynthesis of wheat leaves. Our results also show that the enhanced ultraviolet-B leads to dwarfism and "Rootbending" of wheat. So, enhanced UV-B affected the growth of the wheat.
Responsive Proteins of Wheat Leaves
Some scholars suggest when plants are subjected to dehydration and cold and salt stress, the amount of proteins is endogenously increased [12] . Responses of plants to stress, could be regulated by growth regulators, like Calmodulin [13] . As is well known, SOD, POD and CAT could eliminate accumulation of poisonous free radicals and prevent lipid peroxidation [14] . The identification of protein spots by MS have revealed that enhanced expression of Calmodulin and SOD exist in wheat leaves after UV-B radiation. Our results suggest that enhanced expression of SOD and Calmodulin evolving complex protein is some of the protective responses of wheat to UV-B radiation. Our results also show some responsive proteins accumulated when plants are subjected to UV-B radiation. After UV-B radiation exerts an adverse influence on wheat 6 days, it leads to up-regulation of the some responsive proteins. These results show wheat has the ability to withstand UV-B radiation condition.
Conclusion
In this work we suggest that wheat could improve genes encoding proteins in their leaves and protect themselves, when enhanced UV-B affects the growth of the wheat.
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